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base of a dilated appendix or the caecum, but I thought the
latter. From the rotten state of the bowel wall it was
impossible to close the opening without doing an extensive
operation and so it was not attempted. His upper wounds
soon healed and the fascal fistula gradually contracted but
yet allowed considerable discharge when he went to the
convalescent home on July lst. He came into the hospital
again in December, his fistula having contracted up to a
very small opening; as there was only a slight fsecal dis-
charge which could be easily controlled I determined to wait
events knowing how unsatisfactory attempts to close these
nstulae are. Since then I have seen nothing more of him.
The main feature of interest in this case was the possible
unusual sequence of events after the primary lesion. On
exploration it was extremely difficult to say whether the
pus collection outside the margin of the rectus was in the
subperitoneal tissue or in the peritoneal cavity. If in the
subperitoneal tissue it must be assumed that the peritoneum
had become adherent about the base of the appendix or caecum I
and then given way, leading to the gradual travelling up of
the pus towards the costal margin. If the lesion was intra-
peritoneal we have the same course of events as in the
previous cases, only on a smaller and less active scale. The
infection spread up on the anterior surface or outer margin
of the colon, the latter becoming adherent to the abdominal
wall. Now an apparent difficulty, the abscess just below
the costal margin, is not so, for if the lower edge of the liver
were adherent to the colon and both of them to the parietal
peritoneum at the costal margin the pus might easily make
its way forwards. The ease with which the probe in the
bottom of the wound could be felt per rectum also gives some
support to the intraperitoneal site, for it would pass
among adhesions into Douglas’s pouch, not an uncommon
direction for pus to take, whereas if this track had been
in the subperitoneal tissue the probe would have seemed
more distant.
To summarise, the following points may be deduced from
this paper : (1) in a small proportion of cases of appendicitis
with abscess there is intraperitoneal extension to the liver
region ; (2) in relation with the liver pus may be only below
it or also above it "subdiaphragmatic"; and (3) clini-
cally there is considerable difficulty in determining when
the apparent upper border of the liver is raised, how much
of this is due to simple displacement upwards by a fluid
collection or to a subdiaphragmatic abscess or to an asso-
ciated lesion at the lung bases.
Upper Wimpole-street W.
THE SERUM TREATMENT OF PLAGUE. 
BY FRANK G. CLEMOW, M.D. EDIN., D.P.H. CANTAB.
WHILE the use of an organic fluid obtained directly or
indirectly from the bacillus of plague has already led to i
most successful and even brilliant results as a prophylactic t
in this disease, it must be regretfully admitted that the i
trials made of similar fluids as curatives have hitherto met f
only with failure or with the most partial success. r
Careful experiments have now been made with, so far as I
am aware, four different fluids of this kind in the treatment (
of plague. They are associated with the names of the rfollowing observers: M. Ha-ffkine, M. Yersin, Professor
Lustig, and M. Roux. That associated with the name of r
M. Haffkine is now being widely and successfully employed sin India as a prophylactic, but it was originally investi- r
gated as a curative agent. It will be remembered s that the conclusion which was come to as to its value Iin this respect was that it possessed no curative powers c
and that its effect, if anything, was rather detrimental
than otherwise. It was consequently abandoned almost simmediately as a curative agent and I am not aware I
that any further attempt has been made to search for a "
cure among fluids prepared in this or in a similar manner. 
M. Haffkine’s fluid, it is almost superfluous to state, is a pure
growth of the plague bacillus in which the organisms them- "
selves have been killed by raising the growth to a tempera- t
ture of 58&deg; C. for one hour. It contains the dead bodies of 
the killed bacilli and the chemical products of their growth n
which are apparently (so far, at least, as their prophylactic 
powers are concerned) uninjured by the exposure to this
temperature. The other three " curative agents are all
derived from the blood serum of a horse which has been
modified by repeated injections into the veins of the animal
of a culture of plague bacilli.
The first serum of this kind to be experimented with was
one prepared by M. Yersin in 1896 and the results of its
administration in a few cases of plague in Amoy led, it will
be remembered, to very sanguine hopes as to its future.l Un-
fortunately these hopes were not borne out by further trials
in Bombay and elsewhere and my own experience, which is
given in detail below, has led me to the conclusion that this
serum even in comparatively large doses is entirely without
effect upon the symptoms of plague.
A second serum is that prepared by Professor Lustig of
Florence. Experiments prolonged over two years have now
been made with this serum in Bombay, partly by Professor
Lustig himself and partly by his assistants Dr. Galeotti and
Dr. Polverini. It has been claimed for this serum that it
reduces the case-mortality of plague from 86 per cent. to
40 per cent.2
The third serum is that prepared by M. Roux in the Pasteur
Institute. The most extensive trial of this serum has been
made by M. Simond who has charge of the French colonial
bacteriological station at Saigon and who recently visited
India. M. Simond’s results have not, so far as I am aware,
yet been published, but he informed me when in Calcutta
last September that he had obtained very promising results
with the serum, the mortality being reduced by about one-
half.
Of these serums and their effect in the treatment of plague
I have had personal experience of two only-M. Yersin’s
and Professor Lustig’s. The number of cases which I have
seen treated by the latter is perhaps too small to base a final
conclusion on their results, but in the case of the former I
have been in a position to observe and to take part in a care-
fully conducted trial in which 50 cases were submitted to
this form of treatment and 50 alternate cases noted as
controls, and the results of this trial have enabled me to
form a very definite, though unfortunately unfavourable,
opinion as to the value of this particular serum.
50 CASES OF PLAGUE TREATED WITH M. YERSIN’S SERUM.
During the months of March and April of last year 50
patients suffering from plague were submitted to the serum
treatment in the wards of the old Government House Hos-
pital, of which I was then in charge. The serum in question
was prepared in the Imperial Institute of Experimental
Medicine in St. Petersburg and was brought to India by the
Russian Plague Commission, of which Dr. Yassenski was the
principal member. The injections were for the greater part
administered by Dr. Yassenski.
Mode of preparation of the serum.-A peptone-agar culture
of the plague bacillus, prepared under special precautions to
obtain an even growth, is rubbed up after 24 hours’ growth
with four or five cubic centimetres of a 0’5 per cent. solution
of salt. A smooth emulsion should result. This is exposed
n a water bath to a temperature of 58&deg; C. for one hour. The
emulsion is injected into the veins of a horse and reaction
usually follows. The degree of reaction varies very con-
siderably in different horses. A second injection is given 10
days after complete cessation of the reaction from the first.
The serum obtained from the horse’s blood is tested before
use upon white mice, 20 grammes in weight. The serum is
diluted with 0’5 per cent. salt solution and one mouse
eceives one-fifth of a cubic centimetre, a second one-tenth,
and a third one-twentieth. Twelve hours later each of these
mice and a control one receive an injection of plague virus
ufficient to kill the control mouse in two days. If the
mouse which received one-tenth of a cubic centimetre of the
erum remains alive the serum is fit for use on human beings.
Before storing the serum is diluted with 0’5 per cent. of
arbolic acid.
Mode of storage and transPort.-The serum is stored in
mall glass flasks drawn out to a long neck. Each flask
holds 10 cubic centimetres of the serum. The neck is sealed
in the blow-flame and no cork or sealing-wax is required.
The method appears to me to be preferable to any that I have
yet seen for storing organic fluids. The serum prepared in
he Pasteur Institute in Paris is put up in small bottles
closed with corks and sealing wax, and a similar method is
employed for the storage of M. Haffkine’s prophylactic.
The latter has the still further disadvantage that the fluid is
1 Annales de l’Institut Pasteur, January, 1897, pp. 81-93.
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put up in quantities sufficient for 30 or 40 persons, and con-
sequently if only one or two persons are to be inoculated
the greater part of the contents of a bottle may be wasted.
If not wasted and if the bottle be re-corked for subsequent
use a considerable risk is run of admitting extraneous
organisms to the fluid. At the best the use of corks and
sealing-wax greatly increases the difficulty of ensuring
absolute sterility. The flasks used for the Russian serum
are approximately two and a half inches in height, includ-
ing the elongated neck which is about half that length.
An assistant prepares them for the inoculator’s use by
filing the neck near its junction with the body of the flask.
A rapidly made and superficial mark with the file is suffi-
cient to enable the inoculator to break off the neck at the
moment he requires to use the serum. The fluid, moreover,
being already in measured doses of 10 cubic centimetres
each, he has no need to measure the quantity taken up in the
syringe if a multiple of 10 is (as is most frequently the case)
the quantity to be injected. The flasks are packed each in
a separate little box made of thin bits of wood tightly
nailed together and lined with cotton wool. No instrument
is required to open the boxes ; the fingers suffice to open one
end. These boxes or wooden envelopes can be subjected to
comparatively rough usage with little fear of injury to the
flask inside. When giving evidence recently before the
Indian Plague Commission, to whom I submitted a descrip-
tion and sketch of one of these flasks, I was asked by
Professor Wright of Netley whether they would not be
appropriate for the storing of calf lymph. The suggestion
appeared to me to be an excellent one. Where it is
required to store calf lymph in any quantity it would, I
think, be difficult to find a better method or a form of vessel
more admirably adapted to the purpose.
The mode of administration and dosage.-The cases for
inoculation were not selected in any way. Every alternate
case of true plague admitted to the hospital, provided the ’,
diagnosis was certain and the patient not absolutely ’,,
moribund, was submitted to the treatment. The other alter- ’,
nate cases were noted as control cases. At first 20 cubic centi- I,
metres of the serum were injected in the flank once daily. I
After the first three or four cases a second dose of 10 cubic I
centimetres was given in addition in the evening. Later 
these doses were increased to 30. and even 40, cubic I
centimetres in the morning and 20 cubic centimetres
at night. The highest doses were therefore 60 cubic centi-
metres in a day. The treatment was continued for periods
varying from one day to 10 days. The injected patients
received in addition the ordinary medicinal and other treat-
ment to which the control patients were submitted. The 50
patients received in all 5820 cubic centimetres of serum, or
rather over 116 cubic centimetres per head. Those who
recovered received an average of 175 cubic centimetres
each and those who died nearly 102 cubic centimetres.
This difference was due solely to the fact that the
treatment could be continued longer in those who recovered
than in those who died.
Clinical effects of the serum.-In no case was there any
local reaction at the seat of injection. The fluid was rapidly
absorbed in every instance. The injections gave rise to no
characteristic symptoms and they appeared to have no per-
ceptible effect upon the symptoms of the disease. In a few
instances a fall of temperature followed the injections, but
as such falls of temperature are far from uncommon in plague
without any special form of treatment they cannot in these
cases be ascribed with any degree of certainty to the injec-
tions. Other symptoms appeared to be equally unaffected by
them. Albuminuria was present in 21 cases, of which 18
proved fatal. It was not in any way affected by the injec- Itions. Delirium was present in 28 cases and other nervous
symptoms, such as drowsiness, thick and halting speech,
- coma, &c., in almost every case. These symptoms were also
unaffected by the injections. Vomiting was a symptom in
!six cases and in two it was very severe and almost uncon-
trollable ; it did not appear to be either checked or in-
creased by the injections. Hiccough occurred in two cases,
both fatal, and general convulsions in two other cases,
also fatal. The spasm did not appear to be brought on
by the injections and in one instance convulsions had
developed before the injections were begun. Secondary
pneumonia occurred in two fatal cases and a small
pneumonic patch developed in a third which resulted
in recovery. Diarrhoea occurred in six fatal cases and
in one in which the patient recovered. No connexion
could be traced between this symptom and the injec-
tions. With regard to the effect on the buboes, suppuration
occurred in seven out of the 10 cases which recovered and in
none of those which ended in death. The percentage of
suppuration in non-fatal cases was therefore 70. On the
other hand, out of a total of 502 cases admitted to the
Parel Hospital during the period in which I had charge of
it 85 cases with buboes recovered and in 52 of these suppura-
tion occurred-that is to say that in 61 per cent. of a large
number of non-fatal cases the bubo suppurated. Suppura-
tion was therefore slightly more common in the inoculated
cases than in others, but the figures appear to me to be too
small for much weight to attach to them.
Results and mortality.-The mortality in each group of
50 cases, inoculated and control, was exactly the same. In
each group 40 patients died and 10 recovered. The mortality
in each group was consequently 80 per cent. Death occurred
within the first period of 24 hours after commencing the
treatment in seven cases, within the second in 15
cases, within the third in 10 cases, within the
fourth in one case, within the fifth in three
cases, within the sixth in one case, within the ninth in
one case, within the tenth in one case, and within the
eleventh in one case. I endeavoured to determine whether
more favourable results might be anticipated from the treat-
ment if the injections were begun quite early in the disease.
Unfortunately it is often difficult to obtain trustworthy infor-
mation upon the previous duration of illness in the case of
native plague patients. The figures in the following table
are consequently only approximate, but it cannot pass
without note that in the six cases in which the treatment
was begun on the first day of the disease the history
appeared to be fairly reliable, the hour of onset being
definitely ascertainable in some. Of these six cases, how-
ever, all, without exception, proved fatal.
TABLE I.&mdash;Shoning the Results of the Treatment according
to the Period of the Illness at nhich it commenced.
It is all too obvious from this table that the period of the
illness at which the treatment began had no influence what-
ever upon the results.
Age and sex of the patients.-40 of the patients were
males and 10 were females. Of the males eight died
and of the females two. The mortality in either sex
was therefore the same-20 per cent. The great
majority of the patients were between the ages of 20
and 40 years. The youngest was a child, aged seven and
a half years; she had a right cervical bubo which suppu-
rated ; the treatment began on the tenth day of the disease
and the child recovered (Case 38). Two children of the age
of nine years were submitted to the treatment. Of these,
one, a male with left axillary bubo, died on the second day
after commencing the injections, although these had been
begun on the first day of the disease (Case 11). The other, a
girl with right femoral bubo in whom the treatment began
on the second day of the disease, recovered (Case 19). Two
patients over 60 years of age were submitted to the treat-
ment. One, a Hindu female, aged 65 years, had a left
femoral bubo ; treatment began on the second day of the
disease and death occurred two days later (Case 4). The
other was a Parsee male, aged 67 years; he had a right
femoral bubo, and delirium, diarrhoea, and albuminuria were
present. Treatment in this case began on the third day of
the disease and death occurred from erysipelas five days
later. The erysipelas was not in any way the result of
the injections ; it began round a furuncle which developed
close to the umbilicus and at some distance from the site of
the injections (Case 33).
Compliccztions.&mdash;Urticaria developed in one case in which
the patient recovered (Case 8). The patient, a male
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Christian, was admitted on March llth. The serum treat-
ment was begun on the 12th and he received 50 cubic centi- ’,
metres of the serum daily until the 16th, when he only i
received 30 cubic centimetres ; on the 17th 20 cubic centi- 
metres were injected and on the 18th a final dose of 40 cubic
,centimetres was given. In all he had received 290 cubic
centimetres of the serum. The urticaria appeared on the
19th, the day after the last injection. It appeared as a
- scattered rash over the thorax only ; the wheals were large
.and discrete; it disappeared on the following day. The
,patient had a right femoral bubo which suppurated.
’Carbolic staining of the urine occurred in one case (Case
25). The serum, it will be remembered, contains 0-5 per
,cent. of carbolic acid in order to preserve it. The
patient had received 60 cubic centimetres of serum
<on March 18th and 40 cubic centimetres on the 19th,
or 100 cubic centimetres in all. This was equivalent
to 0-5 cubic centimetre of carbolic acid. The urine
became dark on the 20th, was still slightly stained on
the 21st, but became normal again on the 22nd, when 40
.cubic centimetres of serum were again administered. On
,this occasion the urine did not again become dark, but
.after an injection of only 20 cubic centimetres on March 25th
it again became discoloured, and the injections were in con-
sequence finally stopped. There was no albumin or blood in
the urine at any time. The patient had a right femoral
bubo which suppurated and three ulcerated and necrosed
patches of skin on the right thigh and two furuncles on
’the right shin. These had all developed before the treat-
ment began. In two cases acute keratitis passing on to
general inflammation of the entire structure of the eyeball,
developed. In one case (Case 1) the process was bilateral
fin the other (Case 48) it was confined to the left eye.
In both cases the eye became completely disorganised ;
’both cases were fatal. Erysipelas unfortunately caused the
death of two patients. In neither could it be traced to
the injections. In one (Case 26) the erysipelas developed
over the bubo which was situated in the left groin and
spread down the leg. In the other, which has been already
referred to (Case 33), the erysipelas developed round a
furuncle situated near the umbilicus and spread over the
abdomen. In neither case did it develop near the site of
the injections. An attack of cystitis complicated one case
(Case 36). The patient was a malarial subject and a con-
firmed opium eater. He was a Mohamedan, aged 35 years,
and was admitted on March 22nd. On that date 60 cubic
centimetres of the serum were injected and on each of the
two following days an injection of 40 cubic centimetres was
.given. The cystitis did not develop until March 30th. It
was easily relieved and the patient recovered. (In Table II.
the details of each of the 50 cases are shown in tabular
form.)
Conchcsions.&mdash;In view of the facts ’here recorded I was
regretfully compelled to come to the conclusion that, what-
ever other serums might prove to be, this particular serum
was not the long wished-for specific which should rank in
the treatment of plague as the diphtheria antitoxin does in
the treatment of that disease. The effect of the injections
in the first few cases prepared me for disappointment and
before the trial was half completed all hope of a successful
result was at an end. The trial was, however, carried
through with as much care at the end as at the beginning;
the doses were increased until a maximum of 60 cubic
’centimetres per diem was reached. Possibly better results
might have been obtained if still larger doses had beenjiven, but the entire absence of any results with the com-
paratively large dose of 60 cubic centimetres gave no
grounds for such a hope, and the only possible conclusion
to come to as to the value of this serum was that it is an
entirely indifferent substance in the treatment of plague,
without influence for good or evil either upon the disease as
a whole or upon the individual symptoms.
13 CASES OF PLAGUE TREATED WITH PROFESSOR 
LUSTIG’S SERUM. 
In the month of April last year the 13 cases of plague ]
pnder my care in the Parel Hospital were submitted to
injections of a serum prepared by Professor Lustig of ,
Florence and brought to India by Dr. Galeotti and Dr. ,
Polverini who administered the injections. The cases were A
among the last admitted to the hospital before its closure
- early in May and consequently the experiment could not be 
prolonged. Much more extensive trials of the serum have
been made both before and since and Professor Lustig has
publicly claimed for this form of treatment that the case
mortality of plague may be reduced by it from 86 per cent.
to 40 per cent.3 Unfortunately the details of his cases and
the method in which the trial of the serum was conducted
have not, so far as I am aware, as yet been made public.
Without these details it is scarcely possible to form a just
estimate of the value of any " curative " agent. The 13
cases treated with this serum in my wards were not selected
in any way. Just as in the trial of Yersin’s serum every
alternate case of plague admitted to the wards, provided the
diagnosis was certain and the patient not absolutely
moribund, was submitted to the injections.
Dose.&mdash;The majority of the patients received one daily
injection of 15 cubic centimetres of the serum. In some the
dose was 20 cubic centimetres and a few patients received
two injections daily of 15 cubic centimetres each. The total
amount of serum received by individual patients varied from
15 cubic centimetres to 95 cubic centimetres.
Clinical effects.&mdash;In some cases a fall of temperature
followed the injections. Whether the fall was the result of the
injections it was not easy to say, as falls of temperature are
not at all uncommon in plague patients. No other effect
upon the symptoms of the disease could be observed.
Albuminuria was present in at least eight of the 13 cases
and of these five patients died. The symptom did not
appear to be in any way affected by the injections.
Results and mortality.&mdash;10 of the 13 patients died. The
mortality was therefore 77 per cent. 10 of the patients were
males, and of these eight died, or 80 per cent. Three were
females, of whom two died. 
Conclitsions.&mdash;As I have already stated, the number of
cases was so small that it would be unjust to base upon them
alone a final conclusion as to the value of the serum. By
themselves it must be confessed that they lend no support to
the claims of the serum as a " curative." I left Bombay
immediately after this brief experiment came to an end and
have not since been in a position to observe the result of
further and more extended trials of this serum.
Calcutta.
FOREIGN BODIES IN THE PHARYNX AND
&OElig;SOPHAGUS.
BY ROBERT JONES, F.R.C.S. EDIN.,
HONORARY SURGEON TO THE ROYAL SOUTHERN HOSPITAL, LIVERPOOL.
FOREIGN bodies in the oesophagus or pharynx of children
often give rise to alarming pharyngeal irritation, but,
generally speaking, little difficulty attends prompt treat-
ment. Fish-bones and orange-peel often become blocked
and I have several times had considerable trouble both in
feeling and removing a minute spicule which had occasioned
alarming symptoms due to spasmodic contraction of the
pharynx and oesophagus. In one case, that of a small boy,
aged about seven years, who was supposed to have swallowed
a pin, I was sent for hurriedly to perform a tracheotomy in
consequence of spasm of the glottis. After completing the
operation and making a search for the foreign body we dis-
covered and extracted the end of a wooden match. Doubt-
less during its two days’ sojourn it had either penetrated
or set up other mischief at the base of the epiglottis.
I have kept no record of my cases of foreign bodies in the
pharynx, but they have been very numerous, and amongst
other oddments one has noted fish-bones, orange-peel, apple,
date-stone, plum-stone, camel’s hair brush, and slate pencil.
In one case, that of a child, aged three years, where the
obstruction from a pin had lasted for two days, I was called
because of attacks of dyspnoea. The patient lived in the
country and when I arrived was dead. No opportunity was
given to see what mischief the foreign body had set up. The
case, however, is an ample warning against delay and serves
to emphasise the dictum that a surgeon should never leave
his patient until the obstruction is removed. In the Stanley
Hospital some years ago I remember an abscess of the neck,
very deep-seated, being opened and found to communicate
with the pharynx. The patient three weeks previously had
suddenly experienced pain in swallowing which became easier
and no trouble arose until the appearance of the abscess.
Probably, however, some undiscovered foreign body had
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